Molecular modeling studies of "flap up" mannosyl cation mimics.
The importance of inhibitors of glycosidases as therapeutic agents for viral, proliferative, and metabolic diseases is being increasingly recognised. Several years ago we reported that the activities of mannosidase inhibitors may be explained in terms of their similarity to the mannosyl cation intermediate postulated to form during the enzyme-catalyzed processing of oligosaccharide substrates. Recently, the validity of this model has been called in to question by some authors. We report recent molecular modeling studies undertaken to clarify this apparent contradiction. Mannostatin can indeed bind in a fashion which bears a close similarity to the mannosyl cation. Moreover we have shown that (-)-mannostatin is not able to adopt a similar binding mode to that of the mannosyl cation. As additional proof, Farr et al. have synthesized a trihydroxycyclopentylamine as a direct mimic of our mannosyl cation model. Satisfyingly, this compound shows potent inhibition of Jack Bean alpha-mannosidase, as predicted by the model. The inactivity of aminotrihydroxyhexahydro-1H-azepine against mannosidases can be explained in terms of the relative energies of the axial versus equatorial conformations of the critical hexahydroazepine ring substituents.